Hypoxia and vascular endothelial growth factor selectively up-regulate angiopoietin-2 in bovine microvascular endothelial cells.
Recent studies have shown that the angiopoietin-Tie2 system is a predominant regulator of vascular integrity. In this study, we investigated the effect of two known angiogenic stimuli, hypoxia and vascular endothelial growth factor (VEGF), on these molecules. VEGF induced both a time- and concentration-dependent increase in angiopoietin-2 (Ang2) mRNA expression in bovine microvascular endothelial cells. This up-regulation was derived primarily from an increased transcription rate as evidenced by nuclear run-on assay and mRNA decay study. The increased Ang2 expression upon VEGF treatment was almost totally abolished by inhibition of tyrosine kinase or mitogen-activated protein kinase and partially by suppression of protein kinase C. Hypoxia also directly increased Ang2 mRNA expression. In contrast, Ang1 and Tie2 responded to neither of these stimuli. The enhanced Ang2 expression following VEGF stimulation and hypoxia was accompanied by de novo protein synthesis as detected by immunoprecipitation. In a mouse model of ischemia-induced retinal neovascularization, Ang2 mRNA was up-regulated in the ischemic inner retinal layer, and remarkable expression was observed in neovascular vessels. These data suggest that both hypoxia- and VEGF-induced neovascularization might be facilitated by selective induction of Ang2, which deteriorates the integrity of preexisting vasculature.